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(57)Abstract: 

PURPOSE: To easily perform the alignment of many nozzle members by fixing the nozzle 
members to a printing cartridge main body and subsequently altering the dimension of at 
least one datum on the basis of the position of the nozzle members on the cartridge. 
CONSTITUTION: In the printing cartridge 24 mounted on a carriage, a nozzle plate 52 is 
attached to a nose part 42 and a Y-datum 58 is pressed to the upper wall of the opening 
of the carriage to prescribe the position of a nozzle plate 52 with respect to a Y- 
direction. That is, by properly machining the Y-datum 58 on the printing cartridge, the 
nozzle plate 52 is accurately positioned within the opening of the carriage in the Y- 
direction. Further, by directly bringing similar datums 100, 102 into contact with the 
datum formed on the side wall of each demarcated chamber of the carriage, the X- and 
Y-positions of the printing cartridge in the carriage are accurately determined. 
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' * NOTICES * 
JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The print cartridge in which it is equipment used in a printer and this equipment has a print 
cartridge body, The nozzle member in which it was fixed to said print cartridge body, and the orifice of a 
predetermined pattern was formed, They are one or more data formed on said print cartridge body. After 
said nozzle member is fixed to said print cartridge body, any dimension of the one or more 
aforementioned data is changed. Said equipment characterized by having said datum by which any 
dimension of said one or more data is changed based on the location of said nozzle member on said 
print cartridge. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally especially this invention relates to the alignment of the nozzle member 

of a large number arranged into an ink jet printer about an ink jet printer. 

[0002] 

[Description of the Prior Art] An ink jet print head operates by emitting the globule of ink on record 
media, such as sheet paper, through a nozzle. An alphabetic character or other images are printed on 
paper as a print head moves to paper by emitting ink in suitable sequence from each nozzle, when many 
nozzles are arranged by predetermined patterns, such as one or more linearity arrays. Typically, paper is 
moved, whenever a print head crosses the paper and moves. A print head is a part of disposable type 
print cartridge equipped with the ink supply source, and its installation and clearance of as opposed to a 
printer in this case are usually easy for that print cartridge. 

[0003] In a certain design of a thermal ink jet print cartridge, the print cartridge is the ink channel which 
supplies 1 ink reservoir and its ink to near each nozzle, the nozzle plate in which the nozzle was formed 
by two predetermined patterns, and the substrate attached in the underside of 3 nozzle plates, and, 
generally is equipped with said substrate with which the thin film heater of an every single string 
[ caudad ] one of each nozzle is formed. Each heater is equipped with the thin film resistor and the 



-2- 



r suitable current lead. In order to print 1 dot of ink, the current from an external power is passed at the 
selected heater. Ohmic heating of the heater is carried out and the thin layer of the ink which adjoins it 
is made to overheat. As the result, explosive evaporation of ink will arise and an ink globule will be 
emitted on paper through a related nozzle by this. 

[0004] An example of the print cartridge of this format is shown in drawing 1 as a print cartridge 10. 
Generally the print cartridge 10 is equipped with the body 12 which works as an ink reservoir. One or 
more heights of height 13 grade may be formed in the upper part, and, thereby, a body 12 can fix the 
print cartridge 10 to the predetermined location in an ink printer. The print head section 14 of the print 
cartridge 10 is equipped with the metal nozzle plates (golden coat nickel plate etc.) 16, and this nozzle 
plate 16 is equipped with two parallel arrays which consist of nozzles 17 formed using the traditional 
photoengraving-process technique. A nozzle plate 16 is attached in the substrate (not shown) located in 
the bottom equipped with the heater resistor which makes each of the nozzle 17, and a pair by 
adhesives. 

[0005] The conductor of a large number which carry out termination of the flexible insulating tape 18 
with the contact pad 20 on it is formed. Tape automation bonding (TAB) is used for the other end of the 
conductor on a tape 18, and it is connected to the electrode on a substrate. 

[0006] If the print cartridge 10 is correctly installed in the movable carriage of an ink jet printer, a pad 
20 will contact the response electrode of an ink jet printer, and, thereby, an energization signal will be 
supplied to various heater resistors on a substrate. At the time of printing, carriage crosses the width of 
face of sheet paper, the print cartridge 10 is made to scan, and paper is moved in the migration 
direction of the print cartridge 10 vertically in increment. 

[0007] In a color printer, generally it is used, and four separate print cartridges 10 cross sheet paper 
with the same carriage, and are carried. Typically, black ink is held in one of four cartridges, and yellow 
ink is held in Magenta ink and one more by cyanogen ink and one more one more. 

[0008] Drawing 2 shows the related part of the color ink jet printer which has four print cartridges 24, 25, 
26, and 27 fixed in the single carriage 30. Carriage 30 moves in the direction which crosses the sheet 
paper 32 and is shown by the arrow head 34 forward and backward along with the quiescence rod 31. A 
roller 35 shifts the location of the sheet paper 32 if needed. In a actual example, sheet paper 32 is made 
flat using at least two ****(ed) rollers, and it is scanned along with it for printing of the print cartridges 
24-27. 

[0009] Each print cartridges 24-27. can be equipped with the nozzle 17 (refer to drawing 1 ) arranged so 
that printing of 300 or more dpi might be performed on the sheet paper 32 in accordance with a shaft 
vertical to an arrow head 34. This means that a nozzle 17 must be arranged to every about 0.0762mm 
(3mil) along with a nozzle plate 1 6, in order to attain 300dpi. 

[0010] In color printing, various kinds of color dots generated by each of four print cartridges 24-27 of 
drawing 2 are piled up selectively, and the clear image which consists of colors of the visible spectrum 
of arbitration substantially is formed. In order to form 1 dot with the need of mixing two or more colors 
supplied by the print cartridges 24-27, on the sheet paper 32, alignment of the nozzle plate 16 of each 
cartridges 24-27 is carried out precisely, and it must be made for the dot emitted from the nozzle 17 as 
which it was chosen in one cartridge to have to lap with the dot emitted from the nozzle to which it 
corresponds in other cartridges. This needs to carry out alignment of each nozzle plate 16 on the print 
cartridge 24-27 mutually within 1 /several 10 micron, after equipping the carriage 30; 
[0011] 

[Problem(s) to be Solved by the Invention] Conventionally, the print cartridge body 12 of drawing 1 is 
made identically mutually, and when carriage 30 is equipped with many print cartridges 10, alignment of 
the print cartridge body 12 of each other [ all ] in carriage 30 is carried out irrespective of the existence 
of the poor alignment of the nozzle plate 1 6 fixed to the body 1 2. 

[0012] In order to carry out alignment of the nozzle plate 16 so that the nozzle plate 16 on the print 
cartridge 10 may be ideally arranged about all the various print cartridges in the same location, generally 
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a nozzle plate 16 is pasted up on the predetermined location on the print cartridge 10 about the shaping 
(molded-in) plastics datum formed in print cartridge body 12 the very thing. This alignment process 
originates in the hardening process of adhesives, and has a serious fault in that a nozzle plate 16 shifts 
slightly in case adhesives harden. Furthermore, the shaping stress in the plastics cartridge body 12 
moves gradually into a heat-curing process. Since ********** [ this migration ] on parenchyma, this 
alignment / adhesion process can manufacture the print cartridge from which the nozzle plate was 
positioned in the precision of **35 microns. 

[0013] A different technique expensive one layer from the above has been used for high-degree-of- 
accuracy-izing of alignment. As one of such the techniques, when carriage is equipped with a print 
cartridge, the poor alignment of a nozzle plate is detected automatically, and there is a thing of adjusting 
the location of the print cartridge in the carriage mechanically. Moreover, when another, comparatively 
expensive approach is used, the location of the bleedoff ink droplet after the ink droplet detector in an 
ink printer was emitted from the nozzle is measured, and a software algorithm compensates the poor 
alignment of a nozzle plate. Both these techniques increase the cost of an ink printer substantially. 
[0014] Therefore, the alignment of the nozzle plate on the print cartridge with which it was equipped 
into carriage (or nozzle member of other gestalten) is improved,, it is cheap and a reliable approach and 
structure are needed. 
[0015] 

[Means for Solving the Problem] The precise alignment between two or more nozzle plates attached in 
the print cartridge with which it was equipped into single carriage is attained by machining the datum 
height on each print cartridge, after the nozzle plate is eternally fixed to a print cartridge. When the 
datum height by which it was machined on the print cartridge equips with the print cartridge into 
carriage, it contacts the front face of the carriage, and the dimension of the datum affects the location 
of the cartridge in carriage, as a result the location of a nozzle plate. The datum on a print cartridge 
body is machined on the basis of the target in the nozzle plate itself so that only the rough alignment 
(for example, **0.0762mm (3mil)) of the nozzle plate on the print cartridge machined beforehand may be 
less necessary. 

[0016] By the suitable approach which is after a nozzle plate is attached in a print cartridge fixed, and 
machines datum after all adhesives harden thoroughly, the target marks (hole etc.) on a nozzle plate are 
detected using a photosensor. Subsequently, the target mark on the nozzle plate positions a print 
cartridge precisely using.a mechanical means so that alignment may be carried out to the criteria target 
(called a base dimension) stored in storage. Subsequently, the . part of the datum height on a print 
cartridge will be removed using the tool for machining, and a print cartridge will hold a nozzle plate in the 
same location precisely to carriage by this irrespective of the poor alignment of the nozzle plate of the 
print cartridge beforehand machined at the time of wearing on carriage. 

[0017] Since machining of datum was performed to the precision of several microns, all the alignment of 
the nozzle plate on the print cartridge at a majority of times of equipping carriage has actually been 
improved to the precision which is less than 25 microns in this case. Thereby, the plainness of color 
printing is improved and high resolution color printing is still attained. 
[0018] 

[Example] Drawing 3 (a) is the perspective view seen from the transverse-plane side which shows the 
carriage 30 of drawing 2 with which it is not equipped with the print cartridge. 

[0019] Drawing 3 (b) is the perspective view seen from the transverse-plane side which shows the 
carriage 30 of drawing 2 with which each held the print cartridge 24 shown in drawing 5 (b), and four 
same separate print cartridges 24, 25, 26, and 27. In the openings 46, 47, 48, and 49 of carriage 30, a 
connoisseur projects and the regio nasalis 42, 43, 44, and 45 of the four cartridges is shown, 
respectively. Drawing 2 shows in part the regio nasalis 42 of the print cartridge 24 which projects from 
carriage 30. 

[0020] Nozzle plates 52, 53, 54, and 55 (these can be made into a traditional metal nozzle plate) are 
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attach'ed in regio nasalis 42-45, respectively. When the print cartridge of a suitable example is used, the 
location of each nozzle plates 52-55 in opening 46-49 will be influenced by alternative machining of the 
datum height formed on the print cartridge. 

[0021] One of datum heights is indicated to be the Y datum 58 to drawing 3 (b). This Y datum 58 is 
forced on the upper wall of openings 46-49, and the location of each nozzle plates 52-55 about the 
direction of Y shown by the arrow head 60 is specified. A nozzle plate is precisely positioned in the 
direction of Y within each carriage opening 46-49 by what (that is, it wears down) the Y datum 58 on 
this print cartridge is suitably machined for. 

[0022] Another machining datum height formed in each print cartridge side of one is explained about 
drawing 5 (a) and (b). By machining these another data suitably, alignment of the nozzle plates 52-55 
(refer to drawing 3 (b)) is precisely carried out in the direction of X (arrow head 61), and the torsion is 
substantially set to 0. 

[0023] Drawing 4 (a) is the perspective view seen from the tooth-back side which shows the carriage 30 
before a print cartridge is inserted. It injection molds carriage 30 suitably using engineering plastics. The 
plastics carriage which has the extremely consistent description by this is generated. 
[0024] There are four compartments 64, 65, 66, and 67 in carriage 30, and the each receives one print 
cartridge of print cartridge 24 grade shown in drawing 5 (b). Each of compartments 64-67 is almost the 
same, that point of difference is only a point that the compartment 64 aiming at the object for black ink 
cartridges is equipped with the slot 70 of a specific pattern, and this slot 70 prevents that the print 
cartridge for color ink is carelessly inserted in a compartment 64. The slot 72 of a different pattern in 
the compartments 65, 66, and 67 for the print cartridge for color ink is formed in order to prevent that 
the print cartridge for black ink is inserted careless in compartments 65-67. The engagement height of 
the height 73 grade of drawing 5 (b) is formed on the cartridge for black ink, and becomes possible 
[ inserting the cartridge for black ink in a compartment 64 thoroughly ]. Moreover, the height 73 of a 
different pattern from it is formed on the cartridge for color ink, and becomes possible [ inserting the 
cartridge for these colors ink in compartments 65-67 thoroughly ]. 

[0025] Each of compartments 64-67 has the same width of face W. Like a graphic display, it passes 
along the rectangle openings 46-49 in the carriage 30 about each of compartments 64-67, and the regio 
nasalis (for example, regio nasalis 42 of drawing 5 (b)) of a print cartridge projects. 
[0026] Moreover, drawing 4 (a) shows the machining datum 76 in the upper wall of openings 46-49 in 
accordance with the side attachment wall 77 of compartments 64-67. These data 76 are machined so 
that each compartments 64-67 may offer the same back face substantially to the print cartridges 24-27. 
The machining datum 76 is contacted by three data 58,100,102 ( drawing 5 (b) is explained in full detail 
later) on the print cartridge 24-27. Therefore, the fluctuation in the shaping process for forming carriage 
30 does not affect the capacity of carriage to provide each print cartridges 24-27 with the same 
support environment. 

[0027] As shown in drawing 5 (a) and (b), the height 80 is formed in each print cartridge, it is contacted 
by the spring load arm 82 on which this height 80 projects from the underside of compartments 64-67, 
and thereby, a print cartridge is pushed toward the front wall of carriage 30, and it is fixed to a 
predetermined location by friction. 

[0028] The flexible electrode structure 84 is arranged in each compartments 64-67 again, and this 
flexible electrode structure 84 has the electric conduction bump 85 in contact with the square contact 
pad 86 (refer to drawing 6 (a)) with which it corresponds on a print cartridge who upheaved. The flexible 
electrode structure 84 energizes the Y datum 58 (refer to drawing 3 ) toward the upper wall of openings 
46-49 while it has elastic means, such as rubber slab, in the bottom of it and energizes the electric 
conduction bump 85 toward the contact pad on a print cartridge suitably. 

[0029] In the case of the print cartridge 24 of the suitable example of drawing 5 (b), a substrate (not 
shown) is connected to the tooth back of a nozzle plate 52. Suitably, the heater resistor by which the 
substrate was connected to the output of the demultiplexer formed on the substrate is too formed on 
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the substrate. The signal added to the contact pad 86 is multiplexed, and the number of the contact 
pads 86 required in order for this to supply an information signal required for a substrate in order to 
energize a heater resistor selectively turns into a fraction comparatively. The contact pad 86 is 
connected to the electrode on a substrate through the conductor formed on the flexible tape 87. If it is 
this contractor, such a substrate equipped with a multiplexer or other decoders can be manufactured 
using a traditional technique. 

[0030] The spring load arm 88 (refer to drawing 3 (a) and drawing 4 (a)) can be considered as metal or 
the product made from plastics, and it is prepared for every compartment in order to energize a print 
cartridge toward the datum plane 76 on the side attachment wall 77 (refer to drawing 4 (a)) of 
compartments 64-67. 

[0031] Carriage 30 is equipped with the rod acceptance hole 90 (refer to drawing 3 (b)) for receiving a 
rod 31 (referring to drawing 2 ) again, and, thereby, carriage 30 becomes possible [ crossing the sheet 
paper 32 and moving only in the direction of X ]. 

[0032] Drawing 4 (b) shows the carriage 30 of drawing 4 (a) in the condition of having been equipped 
with four print cartridges 24, 25, 26, and 27. 

[0033] When carriage 30 is completed, it will be fixed to the underside (in the case of the sense of 
drawing 4 (a)) of the carriage 30, and a printed-circuit board will be connected to the flexible electrode 
structure 84. However, since such an electronic circuitry does not serve as a component of this 
invention, it has excepted for graphic display simplification. 

[0034] As shown in drawing 5 (a), the datum heights 100, 102, and 58 are formed in each print cartridge. 
These data height is formed in one with the plastics part 106 of a print cartridge, and it injection molds 
it using engineering plastics suitably. In the suitable example, the side attachment wall 108 of a print 
cartridge consists of a metal sheet by which punching processing was carried out. These side 
attachment walls fit into the injection-molding part 106 of a print cartridge, and protect the ink reservoir 
which holds liquid ink. In other examples, it injection molds the whole print cartridge body. 
[0035] The ink restoration hole 110 of a graphic display is for filling up a print cartridge with ink. 
[0036] The geometry of data 100, 102, and 58 determines precisely X location and Y location of a print 
cartridge in carriage 30, and also determines torsion of a cartridge. This is because datum 100,102 
contacts directly the datum 76 (refer to drawing 4 (a)) formed on the side attachment wall 77 of each 
compartments 64-67 (refer to drawing 4 (a)) and the datum 76 (refer to drawing 4 (a)) by which datum 
58 was formed in the upper wall of each openings 46-49 formed in. the transverse plane of carriage 30 
(refer to drawing 3 (b)) is contacted. 

[0037] Furthermore, in a detail, the relative height which the height of datum 100,102 affects positioning 
of the nozzle plates 52-55 (refer to drawing 3 (b)) which met in the direction of X in carriage 30, and 
datum 100,102 receives mutually adjusts torsion of nozzle plates 52-55. 

[0038] Drawing 3 (b) shows how the edge of datum 58 has direct effect on positioning of the direction of 
Y of nozzle plates 52-55. This is because the datum 76 (refer to drawing 4 (a)) by which the edge of the 
datum 58 was formed in the upper wall of openings 46-49 is contacted directly. 
[0039] Therefore, by machining data 100, 102, and 58 selectively and removing them selectively, the 
nozzle plates 52-55X and Y to carriage 30, and positioning of torsion can be adjusted, and alignment of 
the nozzle plates 52-55 of each other can be carried out precisely. 

[0040] An example of the print cartridge 24 of drawing 5 (a) after drawing 5's (b's)'s machining data 100, 
102, and 58 and making that dimension small is shown, and by this machining, the nozzle plate 52 on the 
print cartridge 24 comes to be precisely positioned to carriage 30, after equipping that carriage 30. 
[0041] Drawing 6 (a) shows the perspective view which looked at the print cartridge 24 of drawing 5 (b) 
from a different side, and shows the contact pad 86 of the print cartridge 24 formed on the flexible tape 
87. Each of the contact pad 86 each other ****(ed) by homogeneity is the square which only the 
minimum distance is ****(ed) from the adjoining square and gave the maximum area suitably to each 
contact pad 86. This permits the poor, comparatively big alignment between the contact pad 86 and 
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electric conduction bump 85,with the suitable electric contact between the electric conduction bump 
85 on the flexible electrode ^structure 84 in carriage 30, and the contact pad 86 maintained. The 
conventional contact pad -is typically circular: and this* can permit only 'alignment poor tolerance far 
smaller than the . case of the contact pad of the above-mentioned square. 

[0042] Of course, with a actual product, the . nozzle formed in many the contact pads 86 and nozzle 
plates 52 will exist further from a graphic display. The specific number of the contact pad 86 and 
nozzles is decided by the specific requirements for the print head part of a print cartridge, and the 
multiplexing circuit formed on a substrate. - • 

[0043] As shown in drawing 6 (b) which is the A- A sectional view- of drawing 6 (a), it is tended in an 
injection-molding process furthermore, to contract the interstitial segment of the print cartridge body 
106 made 1 from plastics. By -this, the trough -1 1 2 with a depth of about 0.1778mm (7mil) will be generated 
at the core of a cartridge body. The contact pad 86 is arranged on the flexible tape 87, only by the 
contact pads 86 meeting the flank of the body 106 which is generally flat so that it may not be located 
in a trough 112. Thereby, the dependability of interconnect between the contact pad 86 and the electric 
conduction; bump 85 on the flexible electrode structure 84 in carriage 30 improves. The print cartridge 
body 106 can be pasted using suitable adhesives, and the heat caulking of the flexible tape 87 can be 
carried ;out to a body 106 at the predetermined point on a tape 87 (heat-stake). ( 

[0044] After all the assemblies of a print cartridge are completed, the approach of the suitable example 
for machining data 100; 102, and 58 selectively is explained below about drawing 7 and drawing 8 . This 
approach is suitable for mass; production method. 

[0045]The basic device used; for drawing^ operating the location of the print cartridge 24 so that 
alignment of the target mark on a nozzle plate 52 may be carried out to the sample target stored in 
storage is shown. If alignment of the target mark is carried out, the print cartridge 24 will be; moved; the 
revolution router cutting tool 1 16 will be passed, arid data'100, 102/ and 58 will be machined by the; 
cutting tool 116 to a necessary dimension. Subsequently, when equipped with many print cartridges into 
carriage 30, the location of various; nozzle plates will receive mutually as opposed to carriage, and 
alignment will be precisely carried out. 

[0046] It can be made to be able to rotate to the support table 124, and the 1st positioning table 120 of 
a graphic display can be moved in the direction of X. 

[0047] A revolution' of the positioning table 120 and migration in the direction of X (an arrow head 125 
shows) are attained using a servo 126,128.: * 

[0048] The 2nd positioning table 129 is movable only in the direction of X using a servo 130. A servo 
126,128,130 is separately controlled by the computer 132, and moves the positioning table 120,129 tb 
the support table 124. 

[0049] The base table 132 is equipped with the pneumatic bearing and the advice^means for the support 
tabje 124, and>it is made for the support table 124 to become movable only in the direction (for an arrow 
head 134 to show) of Y'to this base table 132. > . 

[0050] At the 1st step of the process which machines data 100, 102, and 58 precisely, by the robot arm 
(not shown), it is removed from a conveyor belt (hot shown) and is equipped with the print cartridge 24 
for example, into the container- 135 fixed to the positioning table 120. The container 135 is designed so 
that the stress given to the print cartridge 24 at the timeof wearing on carriage 30 (refer to drawing 4 
(b)) and the same' stress may be applied* to the body of the print cartridge 24, and the print cartridge 24 
mav be held fixed. This step is- shown in step 1 of drawing 8 , 
[0051] Next, a camera 152 detects the image of one edge of a nozzle plate 52/ and a camera 154 
detects the image of the edge of the opposite hand of a nozzle plate 52: In order . to turn the optical axis 
of those cameras 152,154 to the suitable location of a nozzle plate 52; optical system 160 is used. 
[0052] The 1st target hole T1 is formed in the corner at a nozzle plate 52, and the 2nd target hole T2 is 
formed in the corner of the opposite hand. It is formed using the same mask as the mask used for these 
targets holes T1 and T2 having the diameter of about 0.0254mm (1mil), and forming a nozzle 161 in a 



nozzle 1 plate 52, and alignment of the target holes T1 and T2 is intrinsically carried out to a nozzle 161. 
[0053] The image detected with a camera 152,154 is displayed on CRT1 62,164, respectively. The image 
on CRT162 shows the right end of a nozzle plate 52, and includes the target hole T2 in a lower corner of 
a nozzle plate 52. Moreover, CRT164 shows the image at the left end of a nozzle plate 52, and includes 
the target hole T1 in an upper corner of a nozzle plate 52. 

[0054] It is judged whether the location of the target T2 detected with the camera 152 is compared with 
the criteria [ of having stored ] target position of the ideal print cartridge to the router cutting tool 116, 
and alignment of the target hole T2 is carried out to the criteria target position. The technique for 
comparing such alignment exists conventionally, and, generally measures the bit in the 1st bit map store 
which stored the image of a target T2 with the bit in the 2nd bit map store which stored the criteria 
target position. Subsequently, the difference of the bit position corresponding to a target T2 and a 
criteria target position is searched for. 

[0055] When alignment of the target T2 is not carried out in a criteria target position and the direction 
of X, a computer 132 supplies a signal to a servo 126, only requirements are push [ requirements ] or 
subtracted and the positioning table 1 20 is made in agreement [ a target T2 ] with a criteria target 
position. 

[0056] It is judged whether the location of the target T1 detected with the camera 154 is compared with 
the criteria target position of the ideal print cartridge to the router cutting tool 116, and alignment of the 
target T1 on a nozzle plate 52 is carried out to the criteria target position at it and coincidence. When 
alignment of the target T1 is not carried out, a computer 132 sends a signal to a servo 128, only 
requirements rotate the positioning table 120, and the alignment of the target T1 is made to be carried 
out to a criteria target position. 

[0057] At this event, alignment of the both sides of targets T1 and T2 should be precisely carried out in 
the direction of X to the fixed router assembly 172 as opposed to the support table 124. This step is 
shown in step 2 of drawing 8 . 

[0058] Pneumatic bearing is incorporated suitably and, as for the router assembly 172, the revolution 
router cutting tool 116 generates an oscillation substantially. 

[0059] Subsequently, in order to machine datum 100,102 to necessary height, the movable support table 
124 is moved in the direction (an arrow head 134 shows) of Y so that the print cartridge 24 may pass 
the revolution router cutting tool 116. Here, said necessary height is height from which alignment of the 
nozzle plate 52 is carried out in the direction of X, and it is made for torsion to be substantially set to 0, . 
when equipped with the print cartridge 24 into carriage 30. This step is . shown in step 3 of drawing 8 . 
[0060] Next, in order to machine datum 58 and to carry out alignment of the nozzle plate 52 in the 
direction of Y in carriage 30, the support table 124 is moved to the initial position, and a robot arm (not 
shown) rotates 90 degrees of print cartridges 24, and equips with the print cartridge 24 into the 
container 174 currently fixed to the positioning table 129. This step is shown in step 4 of drawing 8 . It is 
also possible for the container 135,174 to have incorporated the air cylinder, and in this case, an air 
cylinder applies a suitable quantity of a pressure to the flank of the print cartridge 24, and emulates the 
pressure which that print cartridge 24 will receive all over the compartment 64-67 (refer to drawing 4 
(a)) of carriage 30. Suitably, a container 174 contacts the datum 100,102 on the print cartridge 24. This 
is because datum 100,102 will contact the wall of carriage 30. 

[0061] Subsequently, a camera 180 connects a focus on a nozzle plate 52, and the image of a target T2 
is displayed on CRT182 (the image display of a target T1 is equivalent to the image formation of a target 
T2 also including required accommodation with software). . . 

[0062] Subsequently, it is made in agreement with the criteria target position of the ideal print cartridge 
to the router cutting tool 116 where a computer 132 sends a signal to a servo 130, push [ a computer / 
the table ] or lengthens the positioning table 129 in the direction of X, and the target T2 is stored in it 
by the store. This step is shown in step 5 of drawing 8 . 

[0063] If alignment of the target T2 is carried out to the criteria target position in a store, the support 
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• table 124 will be moved in the direction of Y, the print cartridge 24 will pass the router cutting tool 116, 
and the edge of datum 58 will be machined. This step is shown in step 6 of drawing 8 . 
[0064] Subsequently, the print cartridge 24 obtained as the result is removed from the positioning table 
129 using a robot arm, and is returned on a conveyor belt. Subsequently, a robot arm takes up another 
print cartridge and performs the same actuation as the above. 

[0065] It is judged whether in case the completed print cartridge leaves a machining process, it is 
inspected, and the data 100, 102, and 58 are correctly machined about the nozzle plate. This inspection 
is carried out by equipping with the completed print cartridge actually all over the compartment of the 
simulated carriage 30, and comparing the location of the targets T1 and T2 of that nozzle plate with the 
criteria target position where an ideal print cartridge corresponds. Such a comparison is performed by 
detecting targets T1 and T2 using two cameras. This step is shown in step 7 of drawing 8 . 
[0066] The recursion (recurring) difference between the location of the nozzle plate on a actual print 
cartridge and the location of the nozzle plate on an ideal cartridge is fed back to the computer 132 of 
drawing 7 . Subsequently, the information is used by computer 132, the criteria target position in storage 
is changed automatically, and these recursion difference is compensated. This feedback amendment 
supplied to the machining equipment of drawing 7 compensates change of the mechanical wear 
automatically generated for an extensive application, or a crack and others. This step is shown in step 8 
of drawing 8 . Therefore, all the lives of the equipment shown in drawing 7 will be covered, and the same 
machine precision will be maintained substantially. 

[0067] Many the machining equipment and the approaches other than the above can be used, data 100, 
102, and 58 can be machined, and the right alignment of the nozzle plate of the print cartridge at a 
majority of times of wearing on carriage 30 can be offered. 

[0068] Therefore, new print cartridge structure, the alignment approach of the nozzle plate of many print 
cartridges in carriage, and the machining approach of the datum on a print cartridge are explained to the 
detail. 

[0069] Although the specific example of this invention has been illustrated and explained, it is possible 
to make modification and correction, without deviating from the extensive mode of this invention to this 
contractor, so that it may be obvious. Therefore, a claim means including all such modification included 
in the true thought and the true range of this invention, and corrections. For example, the nozzle plates 
of any formats including the polymer nozzle member formed in the flexible TAB circuit can be used by 
this invention. 

[0070] The embodiments of this invention are enumerated below. 

[0071] 1. Print Cartridge in which it is Equipment Used in Printer and this Equipment Has Print Cartridge 
Body, The nozzle member in which it was fixed to said print cartridge body, and the orifice of a 
predetermined pattern was formed, They are one or more data formed on said print cartridge body. After 
said nozzle member is fixed to said print cartridge body, any dimension of the one or more 
aforementioned data is changed. Said equipment characterized by having said datum by which any 
dimension of said one or more data is changed based on the location of said nozzle member on said 
print cartridge. 

[0072] 2. Equipment of preceding clause 1 publication which said one or more data project from said 
print cartridge body, and said one or more data have height dimension, and is characterized by changing 
any height dimension of said one or more data based on location of said nozzle member on said print 
cartridge. 

[0073] 3. Equipment of preceding clause 1 publication characterized by equipping said one or more data 
with the 1st datum which affects location of said print cartridge in accordance with the 1st shaft at time 
of wearing to ink printer, and the 2nd datum which affects said location of said print cartridge in said ink 
printer in accordance with the 2nd shaft. 

[0074] 4. the 3rd datum which amends torsion of said print cartridge at the time of wearing to said ink 
printer — further — having — **** — any of said 1st, 2nd, and 3rd data on said print cartridge 
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• although — the equipment of the preceding clause 3 publication characterized by affecting the location 
of said nozzle member to said ink printer at the time of wearing of said print cartridge to said ink printer. 
[0075] 5. Equipment of preceding clause 4 publication characterized by changing dimension of said 
datum so that alignment of each of that nozzle member of each other may be carried out, when carriage 
in ink printer is equipped with cartridge of a large number which each equips with nozzle member. 
[0076] 6. Equipment of preceding clause 1 publication characterized by changing any dimension of said 
one or more data based on comparison to criteria location of one or more target marks on said nozzle 
member. 

[0077] 7. It Has a Carriage Means to Support Two or More Print Cartridges, into Ink Printer. Each of 
said print cartridge is equipped with said one or more data formed on the body, and said one or more 
data contact the front face of said carriage means. Equipment of preceding clause 1 publication with 
which said print cartridge is characterized by being positioned in the location where it differs in said 
carriage from any dimension of said one or more data being changed. 

[0078] 8. Equipment of preceding clause 7 publication with which said one or more data are equipped 
with three data, and dimension of each of that datum is characterized by affecting location of said print 
cartridge to said carriage at time of wearing of said print cartridge to said carriiage. 
[0079] 9. It is the Approach of Carrying Out Alignment of the Nozzle Member on Said Print Cartridge, 
when Equipped with Many Print Cartridges into Ink Printer. This approach prepares the print cartridge by 
which the nozzle member was fixed to the print cartridge body. The orifice of a predetermined pattern is 
formed in said nozzle member, and said one or more data are formed in said print cartridge body. Said 
approach characterized by including the step of changing any dimension of said one or more data based 
on the location of said nozzle member on said print cartridge body. 

[0080] 10. The approach of the preceding clause 9 publication characterized by said one or more data 
having the dimension reduced by the tool for machining based on said location of a projection and said 
nozzle member on said print cartridge body from said print cartridge body. 

[0081] 11. The approach of the preceding clause 9 publication characterized by for said one or more 
data consisting of at least two data, and changing those dimensions based on said location of said 
nozzle member on said print cartridge. 

[0082] 12. The approach of the preceding clause 11 publication characterized by for said one or more 
data consisting of three data, and changing those dimensions based on said location of said nozzle 
member on said print cartridge. 

[0083] 13. Compare One or More Target Marks of Said Nozzle Member with Criteria Location Using 
Optical Alignment Means. The location of said print cartridge is operated until said target mark of said 
nozzle member is in agreement with said criteria location. After said print cartridge is operated so that 
said target mark of said nozzle member may be in agreement with said criteria location, according to the 
location of the print cartridge, any dimension of said one or more data is changed. The approach of the 
preceding clause 9 publication characterized by including the step to say further. 
[0084] 14. The approach of the preceding clause 9 publication characterized by including further the 
step of wearing down any dimension of said one or more data by the tool for machining so that 
alignment may be carried out to other nozzle members of the print cartridge by which it be equipped 
with said nozzle member into said- ink printer at the time of wearing to an ink printer and said print 
cartridge may be positioned . 
[0085] 

[Effect of the Invention] since this invention was constituted as mentioned above, the alignment of the 
nozzle plate on the print cartridge with which it was equipped into carriage (or nozzle member of other 
gestalten) is improved — it is cheap and a reliable approach and structure can be offered, thereby, the 
plainness of color printing is improved and high resolution color printing is still attained. 
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1 * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the conventional ink cartridge. 
[Drawing 2] Many print cartridges for printing the color of different ink are the perspective views 
showing the color printer which has the movable carriage with which the interior was equipped. 
[Drawing 3] The perspective view which looked at (a) from the transverse-plane side which shows the 
movable carriage in the condition of a print cartridge of not equipping, and (b) are the perspective views 
seen from the transverse-plane side which shows the movable carriage with which it was equipped with 
four print cartridges by this invention, and this drawing shows the regio nasalis of the print cartridge 
which projects through the transverse plane of carriage again. 

[Drawing 4] The perspective view seen from the tooth-back side which shows the carriage of drawing 3 
(a) in the condition that (a) removed the print cartridge, and (b) are the perspective views seen from the 
tooth-back side which shows the carriage of drawing 3 (b) in the condition of having equipped with the 
print cartridge. 

[Drawing 5] The perspective view showing the print cartridge according [ (a) ] to this invention before 
machining of a datum height and (b) are the perspective views showing the print cartridge of drawing 5 
after machining of a datum height (a). 

[Drawing 6] Another perspective view of the print cartridge of drawing 5 (b) in which (a) shows the 
configuration of a contact pad, and (b) are the A-A sectional views of drawing 6 (a), and the 
configuration of the contact pad on the print cartridge of drawing 6 (a) is further shown in a detail. 
[Drawing 7] It is the explanatory view showing the machining device for machining a datum height 
precisely on the print cartridge of drawing 5 (a), and one example of a process. 

[Drawing 8] It is the explanatory view showing the fundamental step used for the suitable process for 
machining datum on the print cartridge of drawing 5 (a). 
[Description of Notations] 
24, 25, 26, 27 Print cartridge 
30 Carriage 

52, 53, 54, 55 Nozzle plate 
58,100,102 Datum 
86 Contact Pad 
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yv^o^cDXy h y y v ? ©xf£fi*5<}:u t Y&B 

5„ ^^(4, x-^AlOO, 102^, =&|2:®^64~67 (HI 
4<a)#flH) Wfi!lS77±}C^$Hfc-X-^A76 (04 
(a) #18) KESSSttU *J<fctf, x-*A58tfS s *Y 
y yv>30 (03 (b)#J80 ODlS^^$H^ ! frBB P46 20 
~49©±^l£^/&$*tfc'7 J — *A76 (04(a)#fi&) K 

[0 0 3 7] JEfcUBWtett, *f—# A 100, 102©i«£ 
f*, =^^y y$?30^:fctt3X:frftK:teofc./X/Mg52 
~55 (B3(b)#M) ©#Bft©tcI5f?£.£?U £fcx 
A100, ip2©±^K:s*i-5.ffi»«)**Stt» /X/u 

|g52~55©fe DHSrP«5i~?>c 

[0 0 3 8].H3 (b)tt» *f— $ J>&%<r>W8t>&/ 
■ 2~55©Y*l^.«?<tfll«fc«>t-*l^KSai5.*S:4-*.**» . 
Sr^bT^S. .r.i>»±, %:<r>f— i?A58rc>jffig|5/65Bgp46 30 
~49CO±^tC^$^vfc-r— ^,A76 (B4(a)#ffi) (- ■ 

[0 0 3 9] U;*Sot, 7 s — *A100, 102,58&S&lHl 

v^O^SH-S/X/v^—SStOX, Y, fcitMabft© , 

e-a-fr-fr-f s r t # x* # a . 

[ 0 0 4 0 ] ■ El 5 (b) f*; x — * A 100, 102, 58Sr#tSJP 
XLT J t©-«rtfeSr/h$< bfct£©El5 (a)©yy ^h* 
— h y y v?24©— ^J5r^-t-t<D-C*fe !), : (0^«APXJC 40 
«t!9, -7°y > h y y i?24±.(DJ X;v&52ri^ ^© 

**y -yi^so^oaMrtftic*. =3f ^ y r^oi^Ltst, 

[00 4 1]B6(a)lt IH5 (b)©Xy V h* — h D y . 
^4fcJ|fcS{|iya»fc Afc#»ia&*1-fc©-C*> <0 . «TW 
y-^87±fc»rt*Jxfc^ y V h*- b y s/ -^24©«tt 

y K86©#*«\ PSi-?>'iE^A^*/hPI 
©EgRISttPHB *S5«/4 y K86»c**(B©ffi«* 



304" tDpI^m@«3g84±W^m^< >-X85 k V K86 

k <om<omw£itMtM$&t:m& bfc**, *©«»'■« 

y K86t m-Wy-Tto k ©raoDibKW^Ct 

«)^(±R^-efe9, rtbtt, ±iE©3E;frJ12©gH!tt^ y K 

!§i-?£&i0t>©-T?fc5 0 
[004 2] gftft, !£&©&.& T?ttu J: 9 KK#£fe 
©««'■« y K86 i / X;l4R52lCj&ifc$ixfc / X/V i jP# 
ft-ra r. k .fc&S. 8Hl*/< y K86 fc / X/Vi ©#)£©tSc 

5... 

[0 0 4 3] JEfc; . 06.(a)<OA-A»fS5iat?$)5E16 (b) 

{c^-ri ^^fy^/y^H*- h y s'^* 

^106W (flHBf .It ffi^T* d -fe ^ «f KflsaS-f 5« 

1778mm (7ml 1) $ CD&l 12^ C 5 £ k ft S . Igfl* 
/^•y K86tt v t<r>Wk^y K86*S«112^tt«UftV > «t 
51c, ^loe^lsWf-^StftoTv^^ioeoii!) 
dtfiotd)*, W^x-7 p 87±^iI^?lJ$i^TV^So - 
tvt- J: , «Hft/< y K86 1 ^ ^ y y v>30 4" cD^I^m®« 

-r^o ■srax-X87ji, ®SftS*»JSrffiv^-c^y > h 

*- h y y i?**i06fc«#-f 5 'r, i ^fcx- 

:/87±©jjff ^,^T**^106^fl*^ (heat-stake) 

[0044] 7 , yvh*-H5' y©a*4t*S^ 
T Ufc^lcf*— # A100, 102, 58SrS«6«?»v.«IW!lPXi-.5 
© co ffi&mteW ©*jfe «r H 7 *J J: 8 Jc B8 b -C 81 
TTliiBJi-a., r©*j£(4^*^StCjgbfct<DT'*3 

So 

[0 0 4 5] 1217(4, lEttSffl-t&^^ttT^S-y-VT' 

/t- g « y x/u«52 jt© a - # trteB-a-^^-r 5 <t 

?-/yyh*-hy yi?24©ttH4r»«?t-3©tettfllS 
H?>S*a»?r^-r4>©-efeac ^Clfv-^iSffii 
-&t?ii-$tt5i, yh*~- hV s/i?24^fb$3xT 
Ete/v— ^/-^ Ml6Srjli@b, -t©^-f-Ml6lc«t 9, 
x— ^ a 100, 102, s&tfffi StTi*-^ 1 1»« Jp i$it5o ^ 
v^"C, #^c©Xy y h*- h y y^^^y yv?30^{c 
«*ftyX^«cDtte* s > ^^y y^ 
. ^c>^tbT*5J;U5Sv^^c*}■;bTff5S^c{4B-&^-^i:$H?) i 
k\zt£Z B 

[0 0 4 6]i0^©SU&Bft©x — yOM2Qf± % 
x-^W24i^»:b-C|aHB$*c ^fcXyy(6]lw^S!)^-* 

[0 0 4-7]:'(4B*©x-^120©[s]te*5J:TJ ! -?:©X 
7j|S]- (^PP125T?^i-) _ X*©^tb»4. f— ^126, 128Sr^ 

[004 8 UJB2<feltft«>^T^V12?tt\ #130* 
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(6) 

9 

R^XXXfa\z<D%-®WiirZ> Zk'tf-V* 5 k<DXhZ> 0 

If— #126, 128, 130tt N "3 yf a - *132fc £ 9 gljfa fcftj 
ffl&tlX, HLm^V— XA420, 129&^x-7 f /W24 

[0049] '<— *-r-X/H32!3\ X/M24CD 

y;H24^:<D'<-^f-^;H32t»LTY7jlnl (^PP " : " 

5. 

[00 5 0] A 100, 102, 58Srift5t{^^PXi-^ 10 

Xnir^Sgl^T-s/XT'fi, xy ^h*- h y s/i^24 

/W20^@^$^fc^l35^fc^$H5c ^©^S13 
51*. ^f^y y5?30 (IH4(b)#^) ^CDgE^R#}£Xy V 

xy > t*- h y ^©^t^n^Hs J: x 

-n • " ! ■ '•■ 20 

[0 0 5 1] #y 9152/JS / X/V^52(D— ^CDffi 

gB©jitf&£&tau 7154^7X^52WS». 
ilOW^©^^^^ 7152.154© 

fttt £ / X/M£52©jg ^ fc&g ic is] tt 5 fc te , 

160*S^ffl$^5 c " 
[0 0 5 2] /X/V«52(d(i x t©-fSCIl BUftTl- 

t^5i rH5>S#^Tl,T2(±, ^10. 0254mm (lmil)CDE 
SSr^- <9 x J X/MS52K / X/H61 . . 

*V, B «JfcTi, T22* / X/M61 £ *KWfc|fc1B-a-to« £*t 

[0 0 5 3] 7l52,154klJ;!J^ttl$H5®^tt; ' 
CRT162, 164(C-5:n j e^^^$tU?)„ CRT162±(D® 
mi, yX/WtS52(0*!ffiSr^-rt>(OT-*)19, /X;u«52 
OTPS^g^5tf2*-^.A/-C^^„ -itc, CRT164fi, 
J X/V%L52<D&i&<DW&%7ii-ri><0-V$> 0 , X XW&52 

[0 0 5 4]' #y 7iS2feJ: 9«m**t'fcB*T2©ffi* 

^v-^/M Mi6te**-t-3aBfcjfcxy ^ h#— b « 
y v^oiti&wsip b gum i Jt« § nt b ^?tT2 

u-fciB- i v v y-?v ?w$mm. * <d t* y v * s m 

y hitfclWS. e^T2<tS2pg«fiBt{c^ 

[0 0 5 5] B«T2iS«JpB*tefll4:X* : lRj-<?tt*'fr*> ■•• 
it^nr^^u^-g-lCfi, 3 Vfi- < ?l32^-y— JK126 so 



/0 

LT, <Mftfc^://W204:3rRl:£tf 
if 0* tt? I v» T B g&T2#£ip B flMfll k -$ctZ i. 5 

[0 0 5 6] -£;h,£I^BfK:, *^9154lC,tt)^m$H 
fei^TlcD-Ufce* 5 * Ml6Kl*t1-5a26lH)fc 

xy ^h^-hy yv ! ws*B^teBiJts$HT, y 

ttTV^iV^^a-^tt,' 3 >t°oL — ^132^5-y— #128t£{f 
Srii o T-fSa* * X - ^/Vl 20 Bf S *«f It ESS $ iir 

[0 0 5 7] Z.<Df%MX*, BST1,T2(D^^, 
yyi72fc^LT, X^|S]lCffiift^4B-a-^*$HTV> 

[00 58] /v->T-fe:^y 172fl, ^jgiCfigg^tti 

[0 ; 0 5 9] #CV>T% -r-^AlOO, 102SrgffSfK$*'t > 
a«JPX-rSfcfc{Cl, Xy ^ h*- h y yi^4#lH||E/u 
— Ml65riiili-5 J; 5 BTft^x— '^H24^Y 

i a* xy > bjj— b y y v^as^-r y s/^3o«f 

[0 0 6 0] iS^JC. -f*— *^58Sr««lPXl>TVX/MR 
52 y <y ^O + T'Y^lSjf^a-^fc-ar-f-Sfcfctc, 
^X-X/H24^^OT^ffl&{Sir#tb$nL ; B#y h 
T— A *5Xy V b#— b y •$'^24*90* in 

X/H29{Cg|^$HT^S^1744 ] }-S#-t-^6 
7 L S'X-trI2l8(D^7 L s/X4^^:-r. S-^135, 174tt, ^ 

^T'>y v^fi, jgSfiOffi^SrXy V'h* 
-h y s/v?24oftij^tcjD^T\ -tcoxy > by;/ 

^24*5^+ y •7V 5 30C7)E®^64~67 (E14(a)#RP.) ^ 

5. v SHifctt, »«i74»4» x y ^ h h y » i^24± 

©X— ^AlOO, 102^§!tt i t-«.. di-btiu x — ^AlOO, 1 

02d^^ y -y v^owgic&feH- 5 i t (C 5 xfe 
[0061] ^v^t% *y 7i8o^, :y ^^ms2±\zm 

&*'&k,X\ B«T2©Hiift^CRT182±K:**Six<5 

^».'B«T20fetfli:*«*'t©"C*)«)-; 
[ 0 0 6-2 I'SjV^v-avf-a- ^132*S-y— #130fC# 
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// 

*/^Mi6tMi-3Mft&xy v h*- h y y 

Sip g fltfHt fc— Sc $ * 5 , . i <D x x y X £ 0 8 <D * X 
s/X5i;:^i~o 

• [0 0 6.3] g^T2^fait^8*©SPg 

■&t>1t£*lZ> t, ^A'124*S-Y*lRl^»»SiX 
t^y»*->'y y ^24/^1— yVM Ml6£»i®L 

$r El 8 <£> * -r y X 6 tc^i" 0 

[0 0 6 4] -ftV^-e, VXnbiitz^V w 

x— X/H29d»£>gfc* $ fix = >--<T^</v b -hMM £H 

5o jsfcv^-e, o*yh7-Aii, suoxy v h y 

[0 0 6 5 ] S&fitLfcXy ^ h#- h y y^tt, flWttP- 
. XT'o-fe^SrdJx^HlfcttaES^T, ^©X*-*.M00, 
102, 58^5/X>'V«^MUTiEL< ^^PX$HT</^^ 

hy s/i?Sr,. v'^ h^tuT^^c-v JJ yv 5 30tDEH^ 
tf^HBg^$?^fUT,.-tK)/X/V«rog^Tl,T2W'6tS 2° 
Sr, S«lH)&Xy ^ K# — h y yv^M/fcl-SSSpBSI 

tfctts 2-&0*^9SrttfflU-rB«Tl.T2Sr*m-f«w 
ttCj: !9fT*?tuSo r©;*XyX-«:II|-8©;*XyX7H: 

[0 0 6 6] J'v'i©/^ 

WWIhHIG (recurring).a^|2l 7 a V tTa— 132{C 7 -f 
. - ]?/.<*# £*V5 0 ^T^rott^^t^-y^ .. . 

XiS«i-W^,$tv?. i«57^rK/<y? ftjEtt, Effete 
:o^ts' X£0 8 <d*x y X 8 m*-*-. u 

[0 0 6 7] JiB«^©#*©«tM!PXK11*S it/*fe 

-f — ^AlOO, 102, 584r^«JPXLT, 
y y^30^ro^^r*J»t5#^<D7 p y'^ h*— F y V 

So 

[0 0 6 8], Lfc^oT. SrSlcDXy hy yv* 

m&tj y y v j tto#icw7°y v h*— h y j»y© 

[0 0 6 9] **M©^3£©|81SWISrB**s-±tmW b 
j£*5^ffi#d^^-t-?> Ztte< 3EJ!*s .fctftfjESrfr 5- 



7.2 

£.TM&JE<D&X - t Sri:® UfcfcWT?S><&. 

« A. tf , s^nABia sg s ^fc # y -7 - y 

[0 0 7 0] ^Ttc:*^PJ»^ifeffi1«^ | J*i"5o 
[0 0 7 i] i. ^yy^^tW^gfT'fcot^ 
r rogfia* v xy h y yi?*#*&ir57l) y 

h#— M yv't, HufaXy yF*- h y 7-^*^1 

/vtB«-i: ,.. unary ^ b*.— h y y??**±fc»j***t 
fcioaicf-^At-fcot, Mia/X/v§c#^HufB 

7°y V h#— h y y i^*flcfcBKS.3x*:aKWIB© 1 o 

o^±cox-^ Aro-fsitbo^-fetMiaxy v h*— k y 
y v'Xrojffia y X/v^*f«c»tt:gl?:S<5v >r^H $ *vt v ^ 

So 

[0072] 2. wiaio£A±©x-^^^ s Hufaxy ^ 
V*-hys'y*w^^au:t*5!), tufa 1 o^x© 

^AowiT^K s^-fetuwary ^ b*- h y 

<»«t-t-5» mr*lsa«cDg«o 
[0 0 73] 3.. ^rfEloRXWx— ^AAS, -YVyX 

y ^^©»*B*fcjB i rott^ifto t mrtax y v h * - 

h y y^cD-fittlc^^r-^^Smix-^Ai:. 12© 

wtrieorsiifa-O'^ry v^^wttiiBxy h 
[0074] 4. Btria-f y^T'y o^*B#t-Mia 

Xy K h*— h y yv'rojaC^ttETS^Sx— 
SrJEK«*.X*J 9 , mlffiXy vh*-hy yi?XroWSB 

Hi, M2 % - *sxtma*>*—**i>totoi>#* ^-i* 
^^xy ^^-rofrfaxy vh*-hy ys?o*»««c 
Miaw >y xy. ^^(cM-TSBfriay XA^»t©ffi«ic« 

ia«©se. • 

[0 0 7 5] 5. XX/l^ttfc*-* — 

. by '/ytMLfci 

tc-t©#/ X^tf^2i / >i^g-a-t)iir^^5J; 5 I- ml 

■|WS4lE«lO*11. .. 
[0 0 7 6] 6.; S5ia l>oy±©f-^ AC0{6J^(D-^i£ 
t>, fltf!B/X^$B*t±<oioy±«DBS-7:'-^©**fii: 

[0!0 7>7 )l 7-. ■< ViJ'Xy >r^^t2o^±©7y y 
h*- h y y^SrXft-r**-*- y y i?*«Sr«*.. 1MB; 

x y ^ h *— h y -7^©&-* fr. 3 t<r>*L$i±\z.Mj$.Zfv. 

fcHtJiai OtEAXOr'— >A 4-41 x., • tuia 1 o«i©f- 
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* Aj&stfrte* * y v v^mcommzwim vx. - mm i o 

fuSEXy Xh;*7- h y s^tftWB** y yi>*©Sfc-3 
fcHSfltefc* £ *t5 «fc 5 fcfco tv >3 r i &4#tt t 

5, tMUIB«©IWt. ■ 
[0 0 7 8] 8 . fliffE 1 oEJiiOf-!? 3 O©^- 

--co mist 0 y y^oSMINPic, HMe** y 

[0 0 7 9] 9. #»©yyyh*-MJj/v , WV^ 

xy >-^f{cs*$ix^iSfCBtiiE7 0 y ^ h*- h y yi? 

ife*s, 7° y v h # - h y > y i?*mz ; xwmifiwfe. £ 
Hfcxy v h*- h y ?*?*Rtt, wiay x>uawtfctt 
Ff^^-^ro^y 7ijs«$nt*59, HufEXy 

f£ $ tlX is 9 , iiui2X y s bli— hi) y ^*fr±©l)WB 

firtu©^tfet*3l-t-S, £ ^5 *T-yX£-£tf 20 

[0080] 10. 1MB iraSJUt©?*— strlET' 
y^h#-hy ys*;«*a»Mifliu *5«ttJ«, HfrfEXy 

^ h# — y y ^*fr±©WIE/X/vaj#(DMfE&«^ 

t(ffi9!B«©*ifc. • 
[008 1] 11. MiSlo^±©^-*A3S'>&< t 
t2o©f- ^A^fefctK -tire>©^&*^ fuiEXy 
V f *— h Jl y 5? -h©MIE/ Xsi>&M<aMUtim\c&<5. 

[008 2]12'. huIH 1 o£Lh©7^— ^ Art* 3 7=' 

-^Ai»e>ft»), -t^fc©^-j£^iE^y v h*— h y 

vLb©Bufa./ X/u«tt-©iJtnBtt11fcS<5V''T*3E £*t 
[0 0 8 3] 13. HufS/X/v$B^cDloK±©S^^ 

u wiayxA^BW©WEB*^-^*siiWE»!wa[iii 
-fti-s-STrtWE^y :> h*- h y y^©tte«r^ 
u t(ris/x^§B«-os5iBeei-7-^*SB(fiESipfitai 

<t 5 fcttrisxy v h*- h y y'Jtm^fiit. 40 
«i:^©yyyh*-Ky y s?©tt«Krt? cx mm 1 o 

£A±©x-* A©M*u©Tftfet>^K$;}x5, i^5^f 
yXfcJEfc^trrifcWftfci-^ .ffffi 9 IE*©**. . 
[0.0 8 4] 14. -i ^*Xy >*^©&*fSHc, DtTIB 

h*- h y y^©tt©/X/Hflja-iitJt-fi-to*$ix'5 J: 



/4 

*ltWPiffla:*K:«t 9 fuiE 1 oj^J:©-^-^ A©{ojtb© 

[0 0 8 5] 

VSmoy^m *38Wf±±56©J: 5K:fltjftUfc.©-C» * 
"V y y 5?«f fcS# $ fttcy D > V A — k y y t?±© / x 
a« (*fcf±tt©^«s©yx/uasa-) ©#:«-£•*?■££& 

[0ffi'©1ffiltifctSl01] 

[mi] ia§*©-f hy yi?sr*-i-^aH-e*> 

[0 2] ft/jra-f v^©feSrPpJSiJ-T5fc«)©#^©Xy 

[H13] (a)»±, /!)vh*-Fy^y©*i««it 

©^Sft^r^y y5?fta%*f3EHB«*»6JlfclWlBI, (b) 
f4> #IPJ K J; 3 4 o©7° y v h * - h y ■ y i?«sSsit $ 

9, I^Efi*fc^.-iry y^©jESSriloT^m-r 5^*y 
V h*— h y y5?©*«BS:*Urv^5i • 
[04] (a)tt, X!) yh*-hy y^Sr^*Lfc^HS 

US, (b)« s xy^h*-hy y^*«3»ufc*t»k: 

*Jlt5H3 (b)©*-f y s/^Sr*-rWffiftU^fc^,fc^ 

[0 5] (a)J±, 9*-^A^jE.«|5(0««JPI«r©*»M 
ICfcSXy y y$?Sr*ir#WiH, (b)tt, f 

— ^3feEtt©««ttpx«©Bls (a)©.^ y 

[06] (a) f4, y K©#j«SrS%-t-H 5 (b) ©X D 

>b*—hV ■yS?»»J©*WH, (b)tt, 0 6 (a) ©A — 
A»ffl0tfct),'0 6 (a)©Xy V h*- t> y yv'lffl 
Stt^y>*©*fifeSrH^i¥«Bt^-rt©-efc5« 

[07] 05(a)©Xy V h^-hy s/v^JifC-^-^A 

Xo-fe^©— HJ£MSr*-ttftM0Tfc5. 

[0 8] 0 5 (a)©Xy y K*-> y -yxLhl'-r — 
$r^«*PXi-5 /c*©^igXD -ir ^ fcffiffl $ 
y XSr^:-riftB^0-Cfc-5 o 

[«F*©»MI 
24,25,26.27 /yyh^-MJyv 5 
30 **})-yi? 
52, 53, 54, 55 / X/U^g 
58, 100, 102 <f—$J± 
86 K 
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(9) 

[mil [a?]- , 




(11) 



r- * a 100. m.szttTz^ibmtetoJL 

CD SHTl^^U >h*-YVv VUtr- 



<3> 



;X*tS±OTl, T 2 «-S»Pa*ttEt= 



rU > hit- Ml » "^24*90' [ElfeS-frT 



^2. 6Tffl^^?W<4f^Vn 



7ny h^<— i/<£>^# 

y*-&*B*y 7*/^=Tjm92ii6f- y 1^^97330 r 

. ^V^^, ^p.-;^t-v ? - ■ 4430 y^, /-7-f-^>v7-/^K-7^ 

— • 7735 



